completed a questionnaire to collect information on socioeconomic status, eating habits, physical activity and health habits, undertook a clinical oral examination, blood test, and anthropometric measurements, and were allocated into groups according to age. The oral health status was assessed using the index for decayed, missing and filled teeth (DMFT). The nutritional status was assessed using hemoglobin, hematocrit and albumin concentrations in blood, anthropometric values and the body mass index. Results: Tooth loss was the biggest nuisance to the elderly subjects (57.6%), followed by the use of dentures (30.3%) and ill-fitting dentures (33.3%). 66.6% of patients had difficulty in chewing, and 54.5% reported this to be due to prostheses and 13.6% to the absence of teeth. A significant correlation was found between DMFT and the value of suprailiac skinfold thickness (rho=0.380, p=0.029). Conclusion: The results support the temporal association between tooth loss and detrimental changes in anthropometry, which could contribute to increased risk of developing chronic diseases.
INTRODUCTION
Oral health is a prerequisite for a good chewing function, which may have an impact on food choice and nutritional well-being 16, 22 . A variety of oral conditions can lead to an inadequate nutritional status, including tooth loss, pain and discomfort associated with caries, periodontal disease and illfitted dentures 22 . The absence of teeth in particular can affect the digestive capacity and nutritional status of the individual. Furthermore, the selection of food can be impaired due to the reduced masticatory capacity of the individual, leading to a restricted intake of fiber-and protein-containing foods 21 . The presence of natural teeth and well-fit dentures has been linked to an increased variety of foods and nutrient intake, which will contribute to the consumption of a diet rich in fiber 11 .
Maintaining an adequate nutritional status is important because an inadequate health status can lead to either underweight, which increases the risk of infections and mortality 27 , or possible overweight, which increases the risk of chronic diseases such as hypertension and diabetes 12, 25 . The relationship between oral health and nutritional health in the elderly is complex and controversial, and current understanding of it is limited 21 . The aim of this study was to evaluate the relationship between oral health status and nutritional status of non-institutionalized elderly individuals.
MATERIAL AND METhODS
This investigation was conducted from May to August 2009 by the Group for the Elderly Interdisciplinary Geriatrics and Gerontology Program of the Fluminense Federal University, RJ, Brazil. The study plan had been approved by the ethics Committee of the University, in accordance with the World Medical Association's Declaration of Helsinki 28 (2000) . Thirty-three independent elderly subjects of both genders were studied from a total of 100 individuals, aged 60 years old or over, the cutoff point for the definition of "elderly" recommended by the World Health Organization (WHO) 24 (1989). The subjects were previously informed of the aims of the study, and consent forms were explained, read and signed by all the participants. For illiterate or low-reading level subjects, consent was obtained through their legal representatives. excluded from the study were those individuals that were not in good enough physical and/or mental condition to participate in the collection of data, for example: those confined to wheelchairs, amputees, or those with problems of understanding that would prevent the measurements used in the study from being taken. The sample was divided into two groups, the Young Senior Group (YSG), with age not exceeding 70 years, and the Elderly Senior Group (ESG), aged over 70 years.
The evaluation of oral health status included the identification of decayed, missing, and filled teeth, and the presence of prostheses. 6 . The SST was measured on the left side with the arm in front of the body. The fold is measured at the inferior angle of the scapula, separating the muscle tissue. The cut-off point indicates as high values >19.8 mm for females and >17.4 mm for males 23 . The suprailiac skinfold thickness (SIT) was obtained with the right arm slightly away from the body, moving a fold of skin and fat away from the mid-axillary line and the iliac crest, in the oblique direction 10 . The cut-off point indicates as high values >19.8 mm for females and >17.9 mm for males 23 . The bicipital skinfold thickness (BST) was measured by moving a fold of skin and fat over the biceps muscle in a vertical direction (midline) 10 . Values >11.8 mm for women and >6.4 mm for men are considered as high 23 
. The
Relation between oral health and nutritional condition in the elderly WC was measured at the edge of the iliac crest, in centimeters, using a tape measure belt. The cut-off points established by the WHO 25 (2000) both for adults and for the elderly were employed: men with WC between 94 and 101.9 cm and women with WC between 80.0 and 87.9 cm are classified as being overweight and at increased risk for complications associated with obesity, while men with WC>102.0 cm and women with WC>88.0 cm are classified as obese and presenting a much greater risk for metabolic complications associated with obesity. The percentage of body fat (%BF) was determined using the sum of skinfolds: TST, BST, SST, SIT 13 , with a cut-off percentage for women of greater than 33% and for men a percentage above 22% 9 . The nutritional status was also evaluated through the analysis of albumin, hematocrit and hemoglobin. 
RESULTS
The elderly patients evaluated had an mean age of 71.7±5.35 years, and were divided into 2 groups:
Young Senior Group (YSG), with 13 individuals (39.4%), and the Elderly Senior Group (ESG) with 20 (60.6%); 97% of subjects were female and 3% were male.
The average DMFT was calculated for both groups: YSG=20.60±6.17 and ESG=21.44±7.26. On closer examination of this index it was found that the means for decayed (0.75±1.84, p=0.274) and missing teeth (20.06±9.27, p=0.808) were higher in the ESG. The mean value for filled teeth found in the ESG (0.62±1.54, p=0.464) was lower than that found in the YSG. The average number of teeth in the mouth was higher in the YSG, although there were no statistically significant differences between the groups ( Table 1 considering the use of ill-fitting dentures (IFP), it was found that 54.5% of the subjects had an altered BMI (overweight or obesity), therefore without any statistical significance (Table 4) . In relation to prostheses that make it difficult to chew (PDC), 17 patients (51.5%) proved to be .136, p=0.656). As for the patients who avoided foods (AF), 17 (51.5%) were among those who had altered oral health status (Table 4 ). In evaluating the consistency of the food, it was found that at least one third of the subjects prefer putty (n=12, 36.40%), soups (n=9, 27.30%), chopped (n=11, 33.30%), ground (n=11, 33.30%), crushed (n=12, 36.4%) or boiled (n=10, 30.3%) food. Biochemical indicators such as blood albumin, hematocrit and hemoglobin did not show any association with DMFT and its components decayed, missing and filled teeth (Table 3) , IFD, PDC and AF (Table 4) .
In the analysis of the BMI and the anthropometric and biochemical markers, a significant correlation was found between BMI and the variables AC (r=0.942, p<0.001), TST (r=0.740, p<0.001), BST (r=0.669, p<0.001), SST (r=0.847, p<0.001), SIT (r=0.828, p<0.001) and WC (r=0.868, p<0.001). The DMFT index was correlated significantly only with the variable suprailiac skinfold thickness (SIT) (rho=0.380, p=0.029) ( Table 5) .
DISCUSSION
In the present study, we found that changes in oral health can influence the diet, reflecting in the nutritional status of the individual 22 . Review of the literature has shown that patients who have marked loss of teeth may be prone to a decrease in the intake of foods with a heavy consistency, which are a major source of vitamins, minerals, fiber and protein 19, 21 . However, it is important to . In relation to DMFT, the reference was to the southeast of the country, given that the subjects were residents of the state of Rio de Janeiro. In the sample studied it was found that both the YSG and ESG had DMFT values that were inferior to that observed in the survey SB Brazil for Southeast, which was 28.61±6.44 3 . When stratifying the DMFT, the comparison of these averages with the average value observed in the Southeast showed that only YSG presented a lower value for decayed teeth. Regarding missing teeth, both the ESG and YSG had mean values below that of the region. It was found that in the YSG the number of filled teeth was not satisfactory. Although there was no significant difference in relation to filled teeth between the YSG and ESG, it was found that the number of healthy teeth in the mouth decreased with age. Similar findings were reported from a study involving elderly individuals aged between 65 and 74, the youngest of whom (65 to 69 years) had a greater number of teeth. On the other hand, the DMFT in that study was 26.2 and the missing component accounted for 20.7 teeth
17
, both values being higher than those found in the present study, where the DMFT of the sample was 20.19 and the missing component accounted for 19.65.
The reduced number of healthy teeth and the presence of filled teeth in the mouth can also contribute to the choice of foods. Considering complaints of difficulty in chewing from the use of dentures, either partial or complete, and the influence on food choice, our findings are similar to those that mentioned that users of dentures have a reduced ability to chew compared with those patients with at least 20 teeth in the dental arch 15, 21 . In agreement with the conclusions of esfandiari, et al. 5 (2009), the psychological condition of the elderly person should be considered when choosing the diet, which justifies the option of implants for use of the overdenture. Chewing ability is associated with not only oral health status but also the physical constitution of the elderly, since it may contribute to the regulation of the nutritional status in the elderly 14 .
In the present study, there was no significant difference between the groups in the values found for DMFT, BMI and albumin. In relation to BMI, Sadamori, Hayashi and Hamada 18 (2008) reported no significant difference between users and nonusers of dentures. However, a difference was observed in the amount of albumin present in the blood of the two groups (94 elderly women, mean age 89.6±5.6), being lower for users of prostheses.
According to Collins 4 (2001) , the monitoring of albumin levels can provide a measure of the longterm condition of the patient's protein levels.
In the analysis of hemoglobin and hematocrit, there was no statistically significant difference between the DMFT and BMI. However, it was observed that 36.4% of subjects did not have an ill-fitting prosthesis and had adequate hemoglobin (c 2 =2.881, p=0.054). In relation to BMI, it was found that the mean indicated overweight in the YSG while in the ESG the value was normal. The difference between the groups on BMI values was similar to that found in a study which reported a lower BMI in older individuals 2 . The reason for the ESG having a mean value for BMI below that found in the YSG is probably the reduction in the number of teeth present and the reporting of dentures that cause discomfort, leading the research subjects to specific choices over foods 19 . Similarly, other authors have reported that edentulousness in the elderly, with an average age of 71 years, while not related to BMI was linked to a lower intake of nutrients, indicating that nutrient intake is associated with oral health status when defined by clinical indicators 1 . On the other hand, another study did find an association between poorer oral health status and obesity in elderly subjects aged between 60 and 90 years 7 . Cutaneous skinfolds, although not the single most accurate form for assessing body fat percentage, are better indicators of the amount of body fat than the body mass index (BMI) 8, 27 . When comparing DMFT with anthropometric indices, there was a positive and statistically significant correlation only with the indicator of central adiposity, the suprailiac skinfold thickness 8 . In this study the indicators arm circumference and bicipital skinfold thickness (AC and BST) were altered in the YSG and ESG. Although the BMI value was 27.2 in the ESG, the SST and SIT indicators classified the subjects of YSG and ESG as overweight (19.26±6.15 mm, 19.62±9.85 mm respectively). Significant differences were found in SST values between the YSG and ESG. This difference suggests a trend of nutritional changes that may also be related to tooth loss and the use of removable dentures in the elderly senior. Other indicators such as waist circumference (WC), triceps skinfold thickness (TST), and body fat percentage (%BF) presented values that were not statistically significant compared with DMFT and BMI. Similar to the BMI, waist circumference (WC), with a mean value of 94.5±11.38 cm classified the sample as being overweight and at increased risk for complications associated with obesity, especially in the YSG 27 . However, it should be recalled that values of BMI used to identify overweight in the general adult population may lead to an overestimation in Overall, the findings obtained and discussed in this work are relevant to ongoing research linking oral health and nutritional status in order to reach an optimal quality of life for the elderly.
CONCLUSION
According to the number of elderly participants in this pilot study, it may be concluded that the DMFT index was satisfactory in 60.7% of the patients. Tooth loss was the biggest concern of the elderly in accordance with the high percentage of illfitting dentures (45.5%) and prostheses that make it difficult to chew (51.5%). There was a significant correlation between DMFT and the thickness of the suprailiac skinfold (rho=0.380, p=0.029).
